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(57) ABSTRACT

A door locking device which is reduced in size relative to a
conventional device includes a key operation transmission
link, which transmits a key operation force relative to a key
cylinder to a relay lever corresponding to “a lock switch
member”, and which is arranged to rotate about a common
rotation axis shared with the relay lever. In addition, a rotation
space for first and second movable contact portions fits within
a circular-shaped area around the common rotation axis
because a first fan-shaped protruding portion including the
first movable contact portion for transmitting a force to the
key operation transmission link and the relay lever and a
second fan-shaped protruding portion including the second
movable contact portion for transmitting the force to the key
operation transmission link and the relay lever are arranged
around the common rotation axis.

6 Claims, 28 Drawing Sheets
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1
DOOR LOCKING DEVICE

TECHNICAL FIELD

This invention relates to a door locking device which is
adapted to be built in a door of a vehicle, and which is adapted
to be able to lock and unlock the door by means of a key
operation relative to a key cylinder provided at the door.

BACKGROUND ART

A conventional door locking device shown in FIG. 24 is
configured to rotate a lock switch member 2 to a lock position
and to an unlock position by means of a power of a motor, and
lock and unlock a door. According to this door locking device,
akey operation transmission member 3, which is formed in a
fan shape and rotates in response to a key operation of a key
cylinder (not shown in the drawing) provided at the door, is
provided at a lateral side relative to the lock switch member 2.
Then, a key operating force is transmitted from the key opera-
tion transmission member 3 to the lock switch member 2 so
that the lock switch member 2 is switched to the lock position
and to the unlock position also by means of the key operation
of'the key cylinder. In addition, in order that the key cylinder
does not move from a neutral position without the key opera-
tion, it is configured that a force is not transmitted from the
lock switch member 2 to the key operation transmission
member 3. Specifically, a distal end portion of an engagement
arm 5, which extends from the lock switch member 2, is
received dated between a pair of contact portion protruding
portions 4, 4 which are included in the key operation trans-
mission member 3. Then, in a case where the key operation
transmission member 3 is rotated to a key lock position and to
akey unlock position by the key operation operated relative to
the key cylinder, the engagement arm 5 is pushed by either of
the contact portion protruding portions 4, and the lock switch
member 2 rotates to the lock position and to the unlock
position. On the other hand, even when the lock switch mem-
ber 2 rotates to the lock position and to the unlock position in
a state where the key operation transmission member 3 is
positioned at the neutral position, the engagement arm 5 does
not push the contact portion protruding portions 4, 4 but
rotates between the contact portion protruding portions 4, 4,
and the key operation transmission member 3 is configured to
be kept at the neutral position (for example, see Patent Docu-
ment 1).

DOCUMENT OF PRIOR ART
Patent Document

Patent Document 1: JP2007-138453A (FIG. 1, FIG. 8,
paragraphs [0067] to [0069])

OVERVIEW OF INVENTION
Problem to be Solved by Invention

However, according to the above-described door locking
device, a large space needs to be assured, where a rotation
space for each of the key operation transmission member 3
and the engagement arm 5 is added to an installation space of
the lock switch member 2 and the key operation transmission
member 3 which are arranged side-by-side. Therefore, the
door locking device is prevented from being reduced in size.

This invention is made in consideration of the above-de-
scribed circumstance and a purpose of this invention is to
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2

provide a door locking device which is able to be reduced in
size relative to a conventional device.

Means for Solving Problem

The invention of claim 1, which is made in order to achieve
the above-described purpose, is a door locking device includ-
ing a lock switch member adapted to be built in a door of a
vehicle, and adapted to rotate between a lock position locking
the door and an unlock position unlocking the door when
receiving a force from a lock operation portion provided at a
vehicle interior side of the door or from an electric drive
source builtin the door, a key operation transmission member
provided to be rotatable about a common rotation axis which
is shared with the lock switch member, the key operation
transmission member adapted to rotate between a key lock
position and a key unlock position when receiving a key
operation force relative to a key cylinder provided at the door,
a first movable contact portion rotating integrally with one of
the lock switch member and the key operation transmission
member, and arranged at a part around the common rotation
axis thereof, a second movable contact portion rotating inte-
grally with the other one of the lock switch member and the
key operation transmission member, and arranged at a part
around the common rotation axis thereof, the part being dif-
ferent from an arrangement position of the first movable
contact portion, the second movable contact portion transmit-
ting the key operation force between the second movable
contact portion and the first movable contact portion in a case
where the key operation transmission member is rotated to the
key lock position, so that the lock switch member is rotated to
the lock position in a cooperating manner, the second mov-
able contact portion transmitting the key operation force
between the second movable contact portion and the first
movable contact portion in a case where the key operation
transmission member is rotated to the key unlock position, so
that the lock switch member is rotated to the unlock position
in the cooperating manner, and a rotation clearance provided
between the first movable contact portion and the second
movable contact portion around the common rotation axis,
the rotation clearance causing only one of the first movable
contact portion and the second movable contact portion to
rotate together with the lock switch member and restricting
the key operation transmission member from rotating in the
cooperating manner in a case where the lock switch member
is rotated to the lock position and to the unlock position in a
state where the key operation transmission member is posi-
tioned at a neutral position which is positioned intermediately
between the key lock position and the key unlock position.

The invention of claim 2 is the door locking device
described in claim 1, which includes the first movable contact
portion provided as a pair at two positions around the com-
mon rotation axis, and the second movable contact portion
provided as a pair at two positions around the common rota-
tion axis between the pair of first movable contact portions.

The invention of claim 3 is the door locking device
described in claim 2, which includes a pair of first fan-shaped
protruding portions rotating integrally with one of the lock
switch member and the key operation transmission member,
and provided at two positions which are away from each other
by 180 degrees around the common rotation axis thereof, a
pair of second fan-shaped protruding portions rotating inte-
grally with the other one of the lock switch member and the
key operation transmission member, the pair of second fan-
shaped protruding portions being provided at two positions
which are away from each other by 180 degrees around the
common rotation axis thereof and being arranged alternately
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with the first fan-shaped protruding portions around the com-
mon rotation axis, the pair of first movable contact portions
serving as both lateral surfaces of each of the first fan-shaped
protruding portions, and the pair of second movable contact
portions serving as both lateral surfaces of each of the second
fan-shaped protruding portions.

The invention of claim 4 is the door locking device
described in any one of claims 1 to 3, which includes a latch
unit adapted to be able to keep the door in a state where the
door is closed relative to the vehicle, an open link adapted to
transfer to an unlock position where an engagement relative
to the latch unit is possible and to a lock position where the
engagement relative to the latch unit is impossible, the open
link adapted to lock the door at the lock position, and on the
other hand, to unlock the door at the unlock position, an active
lever defining the lock position and the unlock position of the
open link, a relay lever rotating about a rotation axis which is
different from the active lever and serving as the lock switch
member; and a lever connecting member connecting the
active lever and the relay lever to each other so that the active
lever and the relay lever are movable in a cooperating manner
with each other.

The invention of claim 5 is the door locking device
described in any one of claims 1 to 3, which includes a latch
unit adapted to be able to keep the door in a state where the
door is closed relative to the vehicle, an open link adapted to
transfer to an unlock position where an engagement relative
to the latch unit is possible and to a lock position where the
engagement relative to the latch unit is impossible, the open
link adapted to lock the door at the lock position, and on the
other hand, to unlock the door at the unlock position, an active
lever defining the lock position and the unlock position of the
open link, a relay lever rotating about a rotation axis which is
different from the active lever and serving as the lock switch
member, a long hole provided at one of the active lever and the
relay lever, and a pin provided at the other one of the active
lever and the relay lever, the pin engaging with the long hole
and enabling the active lever and the relay lever to move in a
cooperating manner with each other.

The invention of claim 6 is the door locking device
described in any one of claims 1 to 3, which includes a latch
unit adapted to be able to keep the door in a state where the
door is closed relative to the vehicle, an open link adapted to
transfer to an unlock position where an engagement relative
to the latch unit is possible and to a lock position where the
engagement relative to the latch unit is impossible, the open
link adapted to lock the door at the lock position, and on the
other hand, to unlock the door at the unlock position, and an
active lever defining the lock position and the unlock position
of the open link and serving as the lock switch member.

The invention of claim 7 is the door locking device
described in any one of claims 4 to 6, which includes the
active lever adapted in a manner that a wire-shaped member
operating integrally with the lock operation portion is con-
nected to the active lever, the active lever rotating when
receiving an operation force relative to the lock operation
portion, rotating when receiving a power from a motor serv-
ing as the electric drive source, and moving between a lock
position locking the door and an unlock position unlocking
the door.

The invention of claim 8 is a door locking device which
includes a lock switch member adapted to be built in a door of
avehicle, and adapted to rotate between a lock position lock-
ing the door and an unlock position unlocking the door when
receiving a force from a lock operation portion provided at a
vehicle interior side of the door or from an electric drive
source built in the door, a key operation transmission member
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adapted to rotate between akey lock position and a key unlock
position when receiving a key operation force relative to a key
cylinder provided at the door, the key operation transmission
member transmitting the key operation force to the lock
switch member so that, in a case where the key operation
transmission member rotates to the key lock position, the lock
switch member is rotated to the lock position in a cooperating
manner, whereas, in a case where the key operation transmis-
sion member rotates to the key unlock position, the lock
switch member is rotated to the unlock position in the coop-
erating manner, the key operation transmission member
arranged to rotate about a common rotation axis which is
shared with the lock switch member, a first movable contact
portion provided at one of the lock switch member and the key
operation transmission member, and arranged around the
common rotation axis, and a second movable contact portion
provided at the other one of the lock switch member and the
key operation transmission member, and arranged around the
common rotation axis in a manner that a predetermined rota-
tion clearance is interposed relative to the first movable con-
tact portion, wherein the first movable contact portion rotates
relative to the second movable contact portion in a range of
the rotation clearance between the first movable contact por-
tion and the second movable contact portion, and a transmis-
sion of a force from the lock switch member to the key
operation transmission member is interrupted even in a case
where the lock switch member is rotated to any one of the lock
position and the unlock position in a state where the key
operation transmission member is positioned at a neutral
position which is positioned intermediately between the key
lock position and the key unlock position, whereas the second
movable contact portion rotates relative to the first movable
contact portion beyond the rotation clearance between the
second movable contact portion and the first movable contact
portion and thus the key operation force is transmitted from
the key operation transmission member to the lock switch
member in a case where the key operation transmission mem-
ber is rotated from the neutral position to the key lock position
and to the key unlock position.

Effects of the Invention

According to the door locking device related to this inven-
tion, the key operation transmission member, which transmits
the key operation force on the key cylinder to the lock switch
member, is arranged so as to rotate about the common rotation
axis that is shared with the lock switch member, and therefore
a reduction in size of the door locking device is enabled in
comparison with a conventional device at which the lock
switch member and the key operation transmission member
are arranged so as to rotate about different rotation axes from
each other. In addition, the first movable contact portions and
the second movable contact portions which are for transmit-
ting the force to the key operation transmission member and
the lock switch member are arranged around the common
rotation axis which is shared with the key operation transmis-
sion member and the lock switch member, and thus a rotation
space for the first and second movable contact portions fits
within a circular-shaped area around the common rotation
axis. Also in this respect, the reduction in the size of the door
locking device is enabled.

Specifically, for example, a configuration may include the
latch unit adapted to be able to keep the door in the state where
the door is closed relative to the vehicle, the open link which
is adapted to transfer to the unlock position where the engage-
ment relative to the latch unit is possible and to the lock
position where the engagement relative to the latch unit is
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impossible, and is adapted to lock the door at the lock posi-
tion, whereas the open link is adapted to unlock the door at the
unlock position, the active lever defining the lock position and
the unlock position of the open link, and the active lever may
be, as the above-described lock switch member, connected to
the key operation transmission member (the invention of
claim 6).

Further, in addition to the latch unit, the open link and the
active lever which are described above, the configuration may
include the relay lever rotating about the rotation axis which
is different from the active lever, and the lever connecting
member connecting the active lever and the relay lever to each
other so that the active lever and the relay lever are movable in
the cooperating manner with each other, and the relay lever
may be, as the above-described lock switch member, con-
nected to the key operation transmission member (the inven-
tion of claim 4).

Further, in addition to the latch unit, the open link, the
active lever and the relay lever which are described above, the
configuration may include the long hole provided at one of the
active lever and the relay lever, and the pin which is provided
at the other one of the active lever and the relay lever, engages
with the long hole and enables the active lever and the relay
lever to move in the cooperating manner with each other, and
the relay lever may be, as the lock switch member, connected
to the key operation transmission member (the invention of
claim 5).

In addition, according to the configuration of claim 3, the
pair of first movable contact portions each arranged at one of
the lateral surfaces of each of the pair of the first fan-shaped
protruding portions is in surface contact with the pair of
second movable contact portions each arranged at one of the
lateral surfaces of each of the pair of the second fan-shaped
protruding portions in a case where the key operation trans-
mission member is rotated to the key lock position, and the
pair of first movable contact portions each arranged at the
other one of the lateral surfaces of each of the pair of the first
fan-shaped protruding portions is in surface contact with the
pair of second movable contact portions each arranged at the
other one of the lateral surfaces of each of the pair of the
second fan-shaped protruding portions in a case where the
key operation transmission member is rotated to the key
unlock position. Thus, according to this invention, the pair of
first movable contact portions and the pair of second movable
contact portions are in surface contact with each other in order
to transmit the key operation force from the key operation
transmission member to the lock switch member, and there-
fore a load applied to the first and second movable contact
portions is reduced and durability improves compared to a
device at which only a single first movable contact portion
and a single second movable contact portion are in surface
contact with each other or a device at which the first and
second movable contact portions are in point-contact or in
line-contact with each other.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 Perspective view of a door locking device according
to a first embodiment of this invention

FIG. 2A Perspective view of a part of a vehicle

FIG. 2B Perspective view of a vehicle interior side of a door
of the vehicle

FIG. 3A Lateral view of the door locking device in an
unlatched state

FIG. 3B Lateral view of the door locking device in a fully-
latched state

FIG. 4A Lateral view of alift lever, an open link and the like
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FIG. 4B Lateral view of the lift lever, the open link and the
like

FIG. 5A Lateral view of the lift lever, the open link and the
like

FIG. 5B Lateral view of the lift lever, the open link and the
like

FIG. 6 Perspective view of a vehicle interior side of the
door locking device

FIG. 7 Perspective view of a vehicle exterior side of the
door locking device

FIG. 8 Front view of the door locking device

FIG. 9 Enlarged front view of a part of the door locking
device in an unlocked state

FIG. 10 Enlarged front view of the part of the door locking
device in the unlocked state

FIG. 11 Enlarged front view of the part of the door locking
device in a locked state

FIG. 12 Perspective view of a key operation transmission
link and a relay lever

FIG. 13 Enlarged front view of a part of a door locking
device of a second embodiment

FIG. 14 Enlarged front view of a part of the door locking
device in the unlocked state

FIG. 15 Enlarged front view of the part of the door locking
device in the locked state

FIG. 16 Front view of a door locking device of a third
embodiment

FIG. 17 Front view of the door locking device in a state
where an outside open lever is positioned at an operation
position in the unlocked state

FIG. 18 Front view of the door locking device in a state
where the outside open lever is positioned at a non-operation
position in the locked state

FIG. 19 Front view of the door locking device in a state
where the outside open lever is positioned at the operation
position in the locked state

FIG. 20 Perspective view of a lateral surface side of the
door locking device

FIG. 21 Exploded perspective view of the door locking
device

FIG. 22 Exploded perspective view of the door locking
device

FIG. 23 Perspective view of the key operation transmission
link and an active lever

FIG. 24 Front view of main components of a conventional
door locking device

MODE FOR CARRYING OUT THE INVENTION
First Embodiment

A first embodiment of this invention will be described
hereunder on the basis of FIG. 1 to FIG. 12. As shown in FIG.
1, a door locking device 10 of this embodiment is formed, for
example, by rotatably supporting plural components at a sup-
port body 11 which is bent at substantially right angles. Then,
for example, a first outer surface 11 A of the support body 11
which is at one side relative to a bent portion is applied to and
fixed to an end portion wall 101A of a pivot-type door 101
from an inner surface, the door 101 is arranged at a right
lateral side ofa vehicle 100 (see FIG. 2A), and the end portion
wall 101A is at an opposite side to a pivot center of the door
101.

At the first outer surface 11A of the support body 11, a
striker receiving groove 12 extending in a horizontal direction
is opened. A striker receiving opening 12K, which is at one
end of the striker receiving groove 12, is opened at a second
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outer surface 11B of the support body 11 which is at an
opposite side to the first outer surface 11 A with respect to the
bent portion. Then, the striker receiving groove 12 is exposed
outside the door 101 via a cut-outhole 101B (see FIG. 2A and
FIG. 2B) formed at the door 101, and a striker 15 (see FIG.
2A) provided at an inner surface of a door frame 100W of the
vehicle 100 is configured to enter inside the striker receiving
groove 12 from the striker receiving opening 12K in a case
where the door 101 is closed.

The striker 15 as a whole is formed, for example, by bend-
ing a wire material having a circular cross section into a
gate-shape configuration, and a pair of leg portions of the
gate-shape configuration protrudes from the inner surface of
the door frame 100W and is arranged in an in-out direction.
Then, a latch 13 that will be described later engages with one
of the pair of leg portions of the striker 15, the one which is
positioned closer to the outside. In FIG. 3A and FIG. 3B, only
a part of the striker 15, the part which engages with the latch
13, is shown.

As shown in FIG. 1, a lid body 11F is provided at the first
outer surface 11A of the support body 11, and the latch 13 and
a ratchet 14 (which might be referred to also as “a pawl”)
which are shown in FIG. 3A and FIG. 3B are assembled on an
inner side relative to the lid body 11F. As shown in FIG. 3A,
the latch 13 includes first and second locking tabs 13A, 13B
which are parallel to each other, and between these first and
second locking tabs 13A, 13B refers to a striker receiving
portion 13C. A latch rotation axis body 13J, which is provided
at a portion at which the first and second locking tabs 13A,
13B of the latch 13 are connected to each other, is rotatably
supported at the support body 11, at an upper-side portion
relative to the striker receiving groove 12, and the latch 13
rotates in a plane that is parallel to the first outside surface
11A of the support body 11.

In addition, the latch 13 is biased in an unlatch direction (in
the clockwise direction in FIG. 3A) by a torsion spring which
is provided between the latch 13 and the support body 11 and
which is not shown in the drawing. Then, in a state where the
door 101 is opened, the latch 13 is positioned at an unlatched
position (the position indicated in FIG. 3A) by means of a
contact of a stopper contact portion 13D provided at the latch
13 and a stopper 11X provided at the support body 11 with
each other.

At the unlatched position, a state is formed in which the
first locking tab 13A is evacuated and positioned above the
striker receiving groove 12, and the second locking tab 13B is
across the striker receiving groove 12, and an opening end of
the striker receiving portion 13C faces towards the striker
receiving opening 12K of the striker receiving groove 12.
Then, the striker 15 entering the striker receiving groove 12 is
received in the striker receiving portion 13C, and the striker
15 pushes the second locking tab 13B and thus the latch 13
rotates in a latch direction (in the counter-clockwise direction
in FIG. 3A). Thus, as shown in FIG. 3B, a side of the striker
receiving groove 12, which is closer to the striker receiving
opening 12K relative to the striker 15, is covered with the first
locking tab 13 A, and the latch 13 is brought in a state where
the latch 13 engages with the striker 15.

The ratchet 14 is for holding the latch 13 in a state where the
latch 13 engages with the striker 15, and the ratchet 14 rotates
about a ratchet rotation axis body 14J, which is arranged at the
support body 11, at a lower position relative to the striker
receiving groove 12, in a same plane as the latch 13. In
addition, the ratchet 14 includes a latch rotation restriction
piece 14A and a stopper piece 14B which protrude from the
ratchet rotation axis body 14J in different directions from
each other. Further, the ratchet 14 is biased in the counter-
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clockwise direction in FIG. 3A by a torsion spring which is
attached between the ratchet 14 and the support body 11 and
which is not shown in the drawing. Thus, the ratchet 14 is
normally positioned at an original position at which the stop-
per piece 14B is in contact with a ratchet stopper 11D pro-
vided at the support body 11. At this original position, the
latch rotation restriction piece 14 A of the ratchet 14, and the
first locking tab 13A and the second locking tab 13B of the
latch 13 interfere with each other. In a case where the ratchet
14 rotates from the original position in the clockwise direc-
tion and reaches a release position, the latch rotation restric-
tion piece 14A of the ratchet 14, and the first locking tab 13A
and the second locking tab 13B of the latch 13 come not to
interfere each other.

Ina case where the door 101 is closed from a state in which
the door 101 is open, the ratchet 14 engages with the latch 13
in a manner that will be described below. When the door 101
is closed, the second locking tab 13B and the first locking tab
13A of the latch 13 are pushed by the striker 15 to rotate, and
push down the latch rotation restriction piece 14A of the
ratchet 14 and pass the latch rotation restriction piece 14A of
the ratchet 14 sequentially. Then, in a case where the door 101
reaches a position where the door 101 pushes and crushes a
sound insulation member between the door 101 and the door
frame 100W to a maximum extent, the latch 13 reaches an
over stroke position where the second locking tab 13B is
slightly away from the latch rotation restriction piece 14A of
the ratchet 14, and thereby the ratchet 14 returns to the origi-
nal position. Then, when the door 101 is pushed back by a
resilient force of the sound insulation member, the latch rota-
tion restriction piece 14 A of the ratchet 14 impacts against the
first locking tab 13 A of the latch 13 from an opposite side to
the striker receiving portion 13C, and the latch 13 is posi-
tioned at a fully-latched position. Thus, a fully-latched state,
at which the latch 13 is restricted from rotating in an unlatch
direction, is formed and the door 101 is kept in a fully-closed
state.

A rotation restriction imposed on the latch 13 by the ratchet
14 can be released by either of an outside door handle 104
provided at a vehicle outside surface of the door 101 as shown
in FIG. 2A or an inside door handle 105 provided at a vehicle
inside surface as shown in FIG. 2B. In order to transmit an
operation force from the outside door handle 104 and the
inside door handle 105 to the ratchet 14, a lift lever 16 shown
in FIG. 4A is attached to the ratchet rotation axis body 14J so
as to be integrally rotatable.

Specifically, the ratchet rotation axis body 141J is rotatably
supported at the support body 11 in a state where the ratchet
rotation axis body 14J passes through a base wall 11C (see
FIG. 3A) ofthe support body 11, which faces the lid body 11F
(see FIG. 1), and the lift lever 16 shown in FIG. 4A is fixed in
an integrally rotatable manner to an end portion of the ratchet
rotation axis body 14J, the end portion which protrudes
towards a reverse surface of the base wall 11C.

The lift lever 16 is provided with a first tilt arm 16 A pro-
truding from the ratchet rotation axis body 14J towards a side
(hereunder, this will be referred to as “a front side” and an
opposite side thereto will be referred to as “a rear side”) of the
striker receiving opening 12K of the striker receiving groove
12 (see FIG. 3A) and is provided with a second tilt arm 16C
protruding from the ratchet rotation axis body 14J obliquely
downwardly towards the rear side. The first tilt arm 16A is
provided with a distal end contact portion 16B formed by
bending a distal end portion thereof in an axial direction of the
ratchet rotation axis body 14J, and the second tilt arm 16C is
provided with a contacting protruding piece 16D which is
formed by bending a distal end portion thereof in the axial
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direction of the ratchet rotation axis body 14J and which
protrudes from the second tilt arm 16C obliquely downwardly
towards the front side.

An outside open lever rotation axis body 17] is provided at
the rear side relative to the ratchet rotation axis body 14J, at a
position obliquely below the ratchet rotation axis body 14J so
as to be parallel to the ratchet rotation axis body 14J, and an
outside open lever 17 is rotatably supported at the outside
open lever rotation axis body 171J.

The outside open lever 17 is provided with a support arm
17 A protruding from the outside open lever rotation axis body
17] towards the front side and an operation arm 17D procur-
ing from the outside open lever rotation axis body 17] towards
the rear side. Then, a rotation range of the outside open lever
17 is restricted by a stopper which is not shown in the draw-
ing, and the outside open lever 17 rotates between a non-
operation position shown in FIG. 4A and FIG. 4B, and an
operation position (see FIG. 5A and FI1G. 5B) which is rotated
in the clockwise direction in these drawings by a predeter-
mined angle relative to the non-operation position. In addi-
tion, the outside open lever 17 is biased to the non-operation
position by a torsion spring 18 which is shown in FIG. 4A
(which is not shown in FIG. 4B, FIG. 5A, FIG. 5B).

An engagement hole 17B is formed so as to pass through a
distal end portion of the support arm 17A in a direction that is
parallel to an axial direction of the outside open lever rotation
axis body 17J. The engagement hole 17B is formed in a shape
that includes a pair of mound-shaped protruding portions
17T, 17T protruding from two positions which are at an inner
circumferential surface of a circular-shaped hole and are apart
from each other by 180 degrees, and the mound-shaped pro-
truding portions 17T, 17T protrude towards a side at which
the mound-shaped protruding portions 17T, 17T are close to
each other.

At a lower edge portion of a distal end of the support arm
17A, a pressure receiving piece 17C is protrudingly formed
by being bent in the axial direction of the outside open lever
rotation axis body 17J, Then, in a case where the inside door
handle 105 is operated, an inside open lever 20, which will be
described later, comes in contact with the pressure receiving
piece 17C from below and thus rotates the outside open lever
17 from the non-operation position to the operation position.

In addition, at an upper edge portion of a distal end of the
operation arm 17D, a rod engagement piece 17E is protrud-
ingly formed by being bent in the axial direction of the outside
open lever rotation axis body 17J. Then, a rod, which is
connected to the rod engagement piece 17E and is not shown
in the drawing, is connected to the outside door handle 104,
and the rod engagement piece 17E is pushed downwardly in
a case where the outside door handle 104 is operated, and thus
the outside open lever 17 rotates from the non-operation
position to the operation position.

As shownin FIG. 4A, an engagement protruding piece 19A
of'an open link 19 is rotatably engaged at the engagement hole
17B of the outside open lever 17. The open link 19 is shaped
so that the whole of the open link 19 extends in an up/down
direction, and the above-described engagement protruding
piece 19A protrudes from a lower end portion of the open link
19 in the axial direction of the outside open lever rotation axis
body 17]. Then, a rotation range of the open link 19 is
restricted by the above-described pair of mound-shaped pro-
truding portions 17T, 17T at the engagement hole 17B, and
the open link 19 rotates between an unlock position where
being tilted forward and a lock position where being tilted
rearward. In addition, as shown in FIG. 4A, a torsion spring
29 (not shown in FIG. 4B, FIG. 5A, FIG. 5B) is provided
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between the open link 19 and the outside open lever 17, and
the open link 19 is biased by the torsion spring 29 toward the
unlock position.

At an upper edge portion of the open link 19, a push-up
protruding piece 19C is protrudingly formed by being bent in
the axial direction of the outside open lever rotation axis body
17J. Then, in a case where the open link 19 is positioned at the
unlock position, the push-up protruding piece 19C is posi-
tioned below the distal end contact portion 16B of the lift
lever 16 as shown in FIG. 4B, and in this state, when the
outside open lever 17 rotates from the non-operation position
to the operation position, the push-up protruding piece 19C
pushes up the distal end contact portion 16B of the lift lever 16
as shown in FIG. 5B. Thus, the lift lever 16 rotates from the
original position to the release position together with the
ratchet 14 (see FIG. 3B), and the engagement of the ratchet 14
and the latch 13 with each other is released, and thus the door
101 is opened.

On the other hand, in a case where the open link 19 is
positioned at the lock position, the push-up protruding piece
19C is dislocated from the distal end contact portion 16B of
the lift lever 16 toward the ratchet rotation axis body 147J as
shown in FIG. 4A. Thus, in this state, even in a case where the
outside open lever 17 rotates from the non-operation position
to the operation position, the push-up protruding piece 19C
does not push up the distal end contact portion 16B of the lift
lever 16 as shownin F1IG. 5A. That is, ina case where the open
link 19 is positioned at the lock position, a locked state in
which the door 101 cannot be opened even though the outside
door handle 104 is operated is formed. A latch unit 10A (see
FIG. 1, FIG. 3A and FIG. 3B) related to this invention is
configured by supporting the latch 13, the ratchet 14 and the
lift lever 16 at the base wall 11C and at the lid body 11F as a
unit.

From a rear edge portion of an upper end portion of the
open link 19, a rotation restriction protruding portion 19D is
bent in the axial direction of the outside open lever rotation
axis body 17J and the rotation restriction protruding portion
19D protrudes upwardly from the push-up protruding piece
19C. In addition, an upper end portion of the rotation restric-
tion protruding portion 19D is bent toward the front side so as
to form a mount configuration. Then, in a case where the
outside open lever 17 rotates to the operation position when
the open link 19 is at the unlock position, the rotation restric-
tion protruding portion 19D is lifted up while being guided by
an unlock retaining protruding portion which is not shown in
the drawing. That is, the rotation restriction protruding por-
tion 19D and the unlock retaining protruding portion are for
holding the open link 19, which is away from an active opera-
tion arm 25C of an active lever 25, in an unlocked state.

A lower end arm 19F protrudes forward from a position
closer to a lower end of the open link 19, and a lock-release
piece 19B is bent from a lower edge portion of the lower end
arm 19F in the axial direction of the outside open lever rota-
tion axis body 17J so as to protrude forward. Then, the open
link 19 is switched from the unlock position to the lock
position in a case where the lock-release piece 19B is pushed
upwardly by the active lever 25 which will be described later.

From a front edge portion of an intermediate portion of the
open link 19 in the up/down direction, a restriction receiving
portion 19E is bent in the axial direction of the outside open
lever rotation axis body 17]. The restriction receiving portion
19E will be described together with the active lever 25 which
will be described later.

In a case where the door 101 is closed when the open link
19 is positioned at the lock position, the contacting protruding
piece 16D of the lift lever 16, which rotates together with the
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ratchet 14 pushes the open link 19 from rearward so that the
open link 19 is moved to the unlock position in a closing
process of the door 101. That is, the door locking device 10 of
this invention is provided with a cancellation function which
releases the locked state in a case where the door 101 is closed
when the locked state is formed.

The latch 13, the ratchet 14, the lift lever 16, the outside
open lever 17, which are described above, are supported at the
support body 11 so as to rotate about a rotation center axis
facing a direction that is orthogonal to the first outer surface
11A of the support body 11 (see FIG. 1). However, the inside
open lever 20, the active lever 25, a lever connecting member
30, a relay lever 31, a key operation transmission link 32 and
the like, which will be described hereunder, are supported at
the support body 11 so as to rotate about a rotational center
facing a direction that is orthogonal to the second outer sur-
face 11B of the support body 11 as shown in FIG. 6.

The inside open lever 20 rotates about an inside open lever
rotation axis body 20J arranged at a position closer to a lower
end of a right side portion of the support body 11 when facing
the support body 11. In addition, a part of the inside open lever
20 extends from the inside open lever rotation axis body 20J
toward a central side in a lateral direction of the support body
11, and a distal end portion thereof is bent in the axial direc-
tion of the inside open lever rotation axis body 20J and forms
apush-up contact portion 20B. In addition, another part of the
inside open lever 20 protrudes toward downward and a distal
end portion thereof forms a wire locking piece 20A. Then, the
inside door handle 105 is connected to the wire locking piece
20A via a wire W1 (see FIG. 8).

In addition, because the wire W1 is assembled on the inside
open lever 20, the inside open lever 20 is held in a non-
operation position where the wire locking piece 20A is in
contact with a wall surface of the support body 11. Then, in a
case where the inside door handle 105 is operated, the inside
open lever 20 is pulled via the wire W1 towards the left side in
FIG. 9, and the inside open lever 20 rotates to an operation
position in the clockwise direction in this drawing. During
this time, the push-up contact portion 20B of the inside open
lever 20 pushes up the pressure receiving piece 17C of the
outside open lever 17, which is described above, and the
outside open lever 17 also rotates from the non-operation
position to the operation position. At this time, the door 101
opens as described above in a case where the open link 19 is
positioned at the unlock position, and the door 101 does not
open in a case where the open link 19 is positioned at the lock
position. In a case where the operation of the inside door
handle 105 is stopped, the inside open lever 20 is moved from
the operation position to the non-operation position by means
of'aspring which is provided at the inside door handle 105 and
which is not shown in the drawing.

The active lever 25 for switching the open link 19 from the
unlock position to the lock position rotates about an active
lever rotation axis body 25J which is arranged at the support
body 11, at an opposite side position that is opposite to the
inside open lever rotation axis body 20J, with the open link 19
interposed between the active lever rotation axis body 25J and
the inside open lever rotation axis body 20J. In addition, the
active lever 25 is provided with a first fan-shaped protruding
piece 25A jutting out upwardly from the active lever rotation
axis body 25J, a second fan-shaped protruding piece 25D
formed in a fan shape and jutting out obliquely left downward
from the active lever rotation axis body 25J, and the active
operation arm 25C protruding from the active lever rotation
axis body 25] toward an obliquely right side.

As shown in FIG. 7, a positioning support column 25G
formed in a columnar shape protrudes from a reverse surface
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of'the second fan-shaped protruding piece 25D. In addition, a
special-shaped spring 27 is attached to a surface of the sup-
port body 11, the surface which faces the second fan-shaped
protruding piece 25D. The special-shaped spring 27 includes
aconfiguration where an intermediate portion of a spring wire
material is wound in a coil configuration and both end por-
tions of the spring wire material face each other, and a pair of
sliding contact protruding portions 27A, 27A is formed by
bending a position closer to a distal end of each of these facing
portions in a mound configuration toward a side at which the
facing portions come close to each other. Then, in a case
where the active lever 25 rotates between an unlock position
shown in FIG. 10 and a lock position shown in FIG. 11, the
positioning support column 25G passes between the pair of
sliding contact protruding portions 27A, 27A while pushing
the pair of sliding contact protruding portions 27A, 27 A apart
from each other, and thus the active lever 25 is biased to either
of the unlock position or the lock position, and therefore is
configured not to stop at intermediate positions therebetween.

As shown in FIG. 10, a distal end portion of the active
operation arm 25C faces the lock-release piece 19B of the
open link 19 from below. Then, as indicated in a change from
FIG. 10 to FIG. 11, in a case where the active lever 25 rotates
from the unlock position to the lock position, the active opera-
tion arm 25C pushes up the lock-release piece 19B and moves
the open link 19 from the unlock position to the lock position.

A lock retaining arm 25B protrudes from one side edge
portion, which is at a side closer to the active operation arm
25C, of the first fan-shaped protruding piece 25A. A part of
the lock retaining arm 25B faces the restriction receiving
portion 19E of the open link 19, and a lock retention protrud-
ing portion 25T (see FIG. 10) protrudes from a distal end
portion of the lock retaining arm 25B towards the restriction
receiving portion 19E. Then, in a case where the active lever
25 is positioned at the unlock position, the lock retention
protruding portion 25T is dislocated from a front of the
restriction receiving portion 19E as shown in FIG. 10, and in
a case where the active lever 25 is positioned at the lock
position, the lock retention protruding portion 25T is brought
in contact with the restriction receiving portion 19E from the
front as shown in FIG. SA. Thus, in a case where the active
lever 25 is positioned at the lock position, the open link 19 is
kept in the locked state by the lock retention protruding por-
tion 25T even though the lock-release piece 19B of the open
link 19 is away from the active operation arm 25C.

As shown in FIG. 9, a wire connection piece 25E projects
from a lower end portion of the second fan-shaped protruding
piece 25D. A lock operation portion 106 (FIG. 2B) which is
provided at the vehicle interior side of the door 101 is con-
nected to the wire connection piece 25E via a wire W2 (which
corresponds to “a wire-shaped member” related to this inven-
tion, see FIG. 8). Then, in a case where the lock operation
portion 106 is operated, the active lever 25 can be switched to
the unlock position and to the lock position.

The active lever 25 can be switched to the unlock position
and to the lock position by a centralized lock operation switch
107 (see FIG. 2B) inside the vehicle and/or by a wireless key
108 (see FIG. 2A), in addition to by the lock operation portion
106 provided at the vehicle interior side of the door 101. For
this purpose, a motor 22 shown in FIG. 6 is attached to the
supportbody 11. The motor 22 is arranged at the support body
11, above the active lever 25, and a rotation output shaft ofthe
motor 22 protrudes obliquely downwardly to be parallel to the
second outer surface 11B, and a worm gear 23 is fixed to the
rotation output shaft. In addition, a worm wheel 24, which
meshes with the worm gear 23, rotates about a wheel rotation
axis body 24J, and the wheel rotation axis body 247J is
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arranged above relative to the active lever rotation axis body
25]. Then, a part of the worm wheel 24 is positioned between
the support body 11 and the first fan-shaped protruding piece
25A, and the wheel rotation axis body 24J is protrudingly
inserted in a circular arc hole 258 provided at the first fan-
shaped protruding piece 25A.

At a facing surface of the worm wheel 24 which faces the
first fan-shaped protruding piece 25A, a pair of rotation-
pressing-protruding portions 24A, 24A is protrudingly
formed at two positions which interpose the wheel rotation
axis body 24J therebetween. On the other hand, a side of the
first fan-shaped protruding piece 25A, the side which is away
from the active lever rotation axis body 25J than the circular
arc hole 258, is formed to have a thickness which increases
towards the worm wheel 24, and an engagement groove 25M
is formed at a center of the thickness-increased portion in a
circumferential direction. Then, the worm wheel 24 is nor-
mally maintained at a position where the rotation-pressing-
protruding portions 24 A, 24 A are arranged along the circum-
ferential direction of the circular arc hole 25S, and the worm
wheel 24 rotates in the counter-clockwise direction in FIG. 10
by 180 degrees in a case where a lock operation of the cen-
tralized lock operation switch 107 and/or the wireless key 108
is performed. Then, during the rotation of the worm wheel 24,
one of the rotation-pressing-protruding portions 24A, 24A
enters the engagement groove 25M and then pushes a groove
inner surface 25N on the left side in the engagement groove
25M, and the active lever 25 rotates in the counter-clockwise
direction and switches from the unlock position shown in
FIG. 10 to the lock position shown in FIG. 11.

On the other hand, in a case where an unlock operation of
the centralized lock operation switch 107 and/or the wireless
key 108 is performed, the worm wheel 24 rotates in the
clockwise direction in FIG. 11 by 180 degrees. Then, during
the rotation of the worm wheel 24, one of the rotation-press-
ing-protruding portions 24A, 24A enters the engagement
groove 25M and then pushes a groove inner surface 251 on
the right side in the engagement groove 25M, and the active
lever 25 rotates in the clockwise direction, and switches from
the lock position shown in FIG. 11 to the unlock position
shown in FIG. 10.

As shown in FIG. 6, a detection arm 25F protrudes
upwardly from the first fan-shaped protruding piece 25A. A
detection switch 26 is attached to the support body 11, above
a rotation area of the detection arm 25F, and an actuation
portion provided at the detection switch 26 protrudes in the
rotation area of the detection arm 25F. Then, in a case where
the active lever 25 is positioned at the unlock position, a distal
end of the detection arm 25F is dislocated laterally from the
actuation portion of the detection switch 26 and the detection
switch 26 is turned off, and in a case where the active lever 25
is positioned at the lock position, the distal end of the detec-
tion arm 25F pushes the actuation portion of the detection
switch 26 and the detection switch 26 is turned on. A control
portion, which is provided at the vehicle 100 and is not shown
in the drawing, obtains an on/off signal related to the detec-
tion switch 26 and can recognize which of the unlock position
or lock position the active lever 25 is positioned.

The active lever 25 can be switched to the unlock position
and to the lock position also by performing an operation by
inserting a key 103 (sec FI1G. 2A) into a key cylinder 102 (see
FIG. 2A) provided at the door 101 (which will be hereunder
simply referred to as “a key operation of the key cylinder
102”). In FIG. 6, whole of the key operation transmission link
32, which is connected to the key cylinder 102, is shown.

The key operation transmission link 32 corresponds to “a
key operation transmission member” related to this invention,
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and includes a configuration where a torque transmission arm
32B projects laterally from a rear end of a torque transmission
shaft 32A extending in parallel to the inside open lever rota-
tion axis body 20J. Then, the torque transmission shaft 32A is
inserted into a support cylinder 11T from behind and is
assembled thereon. The support cylinder 11T projects from a
reverse surface of the support body 11, which is an opposite
surface to a front surface on which the active lever 25 and the
like are assembled.

In addition, a stopper 118 protrudes from a rear end surface
of'the support cylinder 11T, from two positions that are apart
from each other by 180 degrees. On the other hand, as shown
in FIG. 12, the torque transmission shaft 32A of the key
operation transmission link 32 includes a large diameter por-
tion 328, that is, a diameter of a rear end portion is larger in a
stepped configuration, and a stopper contact protruding por-
tion 32E protrudes from two positions, which are apart from
each other by 180 degrees, of a stepped surface at a front
portion of the large diameter portion 32S. Then, as shown in
FIG. 1, a distal end surface of the stopper 11S of the support
cylinder 11T is in contact with the stepped surface of the large
diameter portion 328 of the key operation transmission link
32, and the stopper contact protruding portions 32E and the
stoppers 118 are assembled on each other in a state where the
stopper contact protruding portions 32E and the stoppers 11S
are arranged alternately with each other in a circumferential
direction. Due to the contact of the stopper contact protruding
portions 32E and the stoppers 11S with each other, a rotation
range of the key operation transmission link 32 is restricted,
and the key operation transmission link 32 rotates between a
key lock position and a key unlock position.

As illustrated in FIG. 12, a distal end shaft 32F formed in a
cylindrical shape that is thinner than the torque transmission
shaft 32 A protrudes from a center of a distal end surface of the
torque transmission shaft 32A of the key operation transmis-
sionlink 32. Atan outer circumferential surface ofa distal end
portion of the distal end shaft 32F, a pair of lock protrusions
32D, 32D is protrudingly formed at two positions that are
away from each other by 180 degrees in the circumferential
direction. A portion of the lock protrusion 32D, which faces
towards the distal end-side of the distal end shaft 32F, forms
a guide surface that is inclined relative to an axial center of the
distal end shaft 32F, and a portion of the lock protrusion 32D,
which faces towards a base end-side of the distal end shaft
32F of the lock protrusion 32D, corresponds to a detent sur-
face that is orthogonal to the axial center of the distal end shaft
32F.

At an outer circumferential surface of a base end portion of
the distal end shaft 32F, a pair of second fan-shaped protrud-
ing portions 32C, 32C is provided at two positions that are
away from each other by 180 degrees in the circumferential
direction, and the pair of second fan-shaped protruding por-
tions 32C, 32C and the above-described pair of lock protru-
sions 32D, 32D are arranged so that a phase is shifted by 90
degrees. In this embodiment, both lateral surfaces of each of
the second fan-shaped protruding portions 32C, 32C corre-
spond to a pair of second movable contact portions 32T, 32T
related to this invention, and are so configured that a line, on
which the both lateral surfaces of each of the second fan-
shaped protruding portions 32C intersect with each other in a
case where the both lateral surfaces are extended, coincides
with a center line of the torque transmission shaft 32A. In
addition, outer circumferential surfaces of the second fan-
shaped protruding portions 32C, 32C are flush with an outer
circumferential surface of the torque transmission shaft 32A.
Then, in a state where the torque transmission shaft 32A is
inserted in the support cylinder 11T up to an innermost por-
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tion of the support cylinder 117, a distal end-side of the key
operation transmission link 32 relative to the second fan-
shaped protruding portions 32C, 32C protrudes towards the
front surface side of the support body 11, and the relay lever
31 shown in a lower portion of FIG. 12 is connected to the
protruding portion.

The relay lever 31 corresponds to “a lock switch member”
related to this invention and is formed in a configuration
where a lever main portion 31F projects laterally from an
outer circumferential surface of a disc portion 31E which is
connected to the key operation transmission link 32. At a
center of the disc portion 31E, a center hole 31C is formed to
pass through the disc portion 31E. In addition, at one end
surface of the disc portion 31E, a circular-shaped recessed
portion 31B of which inner diameter is larger than the center
hole 31C is formed to be recessed, and a pair of first fan-
shaped protruding portions 31A, 31A is provided at an inner
circumferential surface of the circular-shaped recessed por-
tion 31B, at two positions that are away from each other by
180 degrees. An inner circumferential surface of each of the
first fan-shaped protruding portions 31A is flush with aninner
circumferential surface of the center hole 31C. In addition,
both lateral surfaces of each of the first fan-shaped protruding
portions 31A correspond to a pair of first movable contact
portions 31T, 31T related to this invention, and are so config-
ured that a line, on which the both lateral surfaces of the first
fan-shaped protruding portions 31A intersect with each other
in a case where the both lateral surfaces are extended, coin-
cides with the center line of the torque transmission shaft
32A. Then, the distal end shaft 32F passes through the center
hole 31C and the lock protrusions 32D are locked at a front-
side end surface of the disc portion 31E, and the second
fan-shaped protruding portions 32C and the first fan-shaped
protruding portions 31A are assembled on each other in a
state where the second fan-shaped protruding portions 32C
and the first fan-shaped protruding portions 31A are arranged
alternately with each other around the distal end shaft 32F as
shown in FIG. 10.

The relay lever 31 is connected to the active lever 25 by
means of the lever connecting member 30. Specifically, one
end portion of the lever connecting member 30 is rotatably
connected to a connecting shaft body 30K provided at a distal
end of the lever main portion 31F of the relay lever 31,
whereas the other end portion of the lever connecting member
30 is rotatably connected to a connecting shaft body 30J
provided at the second fan-shaped protruding piece 25D of
the active lever 25. Thus, the relay lever 31 rotates in a
cooperating manner with the active lever 25, and the relay
lever 31 is positioned at the lock position in a case where the
active lever 25 is positioned at the lock position as shown in
FIG. 11, and the relay lever 31 is positioned at the unlock
position in a case where the active lever 25 is positioned at the
unlock position as shown in FIG. 10.

On the other hand, the above-described key operation
transmission link 32 rotates in a cooperating manner with the
key cylinder 102, the key operation transmission link 32 is
positioned at the key lock position in a case where the key
operation is performed and the key cylinder 102 is at the key
lock position, and the key operation transmission link 32 is
positioned at the key unlock position in a case where the key
operation is performed and the key cylinder 102 is at the key
unlock position. In addition, the key cylinder 102 is normally
positioned at a neutral position which is located intermedi-
ately between the key lock position and the key unlock posi-
tion, and in cooperation with this, also the key operation
transmission link 32 is normally positioned at a neutral posi-
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tion which is positioned intermediately between the key lock
position and the key unlock position.

Then, when the relay lever 31 is positioned at the unlock
position together with the active lever 25 in a state where the
key operation transmission link 32 is positioned at the neutral
position, a relatively large rotation clearance SP is formed
between each of the first fan-shaped protruding portions 31A
and the second fan-shaped protruding portion 32C which is
adjacent to the first fan-shaped protruding portion 31A in the
counter-clockwise direction as shown in FIG. 10. Thus, in a
case where the relay lever 31 rotates in the counter-clockwise
direction towards the lock position as indicated in a change
from FIG. 10 to FIG. 11, the first fan-shaped protruding
portions 31A rotate within a range of the rotation clearance
SP formed between the first fan-shaped protruding portions
31A and the second fan-shaped protruding portions 32C. In
addition, when the relay lever 31 is positioned at the lock
position together with the active lever 25 in a state where the
key operation transmission link 32 is positioned at the neutral
position, the relatively large rotation clearance SP is formed
between each of the first fan-shaped protruding portions 31A
and the second fan-shaped protruding portion 32C which is
adjacent to the first fan-shaped protruding portion 31A in the
clockwise direction as shown in FIG. 11. Thus, in a case
where the relay lever 31 rotates in the clockwise direction
towards the lock position as indicated in the change from FIG.
11 to FIG. 10, the first fan-shaped protruding portions 31A
rotate within the range of the rotation clearance SP formed
between the first fan-shaped protruding portions 31A and the
second fan-shaped protruding portions 32C. In this way, the
transmission of the force from the relay lever 31 to the key
operation transmission link 32 is interrupted, and the key
cylinder 102 is kept at the neutral position unless the key
operation is performed.

On the other hand, when the key operation transmission
link 32 is rotated from the neutral position to the key lock
position in a state where the relay lever 31 is positioned at the
unlock position together with the active lever 25 as shown in
FIG. 10, the second fan-shaped protruding portions 32C
rotate in the counter-clockwise direction in this drawing
beyond the clearance SP formed between the second fan-
shaped protruding portions 32C and the first fan-shaped pro-
truding portions 31A, and the second movable contact portion
32T, which is the lateral surface facing the counter-clockwise
direction in this drawing, of each of the second fan-shaped
protruding portions 32C is in surface-contact with the first
movable contact portion 31T, which is the lateral surface
facing the clockwise direction, of each of the first fan-shaped
protruding portions 31A, and the second movable contact
portion 32T make the relay lever 31 together with the active
lever 25 to move to the lock position shown in FIG. 11. In
addition, when the key operation transmission link 32 is
rotated from the neutral position to the key unlock position in
a state where the relay lever 31 is positioned at the lock
position together with the active lever 25 as shown in FIG. 11,
the second fan-shaped protruding portions 32C rotate in the
clockwise direction in this drawing beyond the clearance SP
formed between the second fan-shaped protruding portions
32C and the first fan-shaped protruding portions 31A, and the
second movable contact portion 32T, which is the lateral
surface facing the clockwise direction in this drawing, of each
of the second fan-shaped protruding portions 32C is in sur-
face-contact with the first movable contact portion 31T,
which is the lateral surface facing the counter-clockwise
direction, of each of the first fan-shaped protruding portions
31A, and thus the second movable contact portions 32T make
the relay lever 31 together with the active lever 25 to move to
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the unlock position shown in FIG. 10. In this way, a key
operation force is transmitted from the key operation trans-
mission link 32 to the relay lever 31, and the active lever 25,
together with the relay lever 31, can be switched to the lock
position and to the unlock position by means of the key
operation relative to the key cylinder 102 shown in FIG. 2A.
Thus, according to the door locking device 10 of this
embodiment, the key operation transmission link 32, which
transmits the key operation force applied relative to the key
cylinder 102 to the relay lever 31 serving as “the lock switch
member” related to this invention, is arranged so as to rotate
about a common rotation axis J1 (see FIG. 6, FIG. 7, FIG. 10
and FIG. 11) which is shared with the relay lever 31, and
therefore it is possible to reduce size of the door locking
device 10 compared to a conventional device at which the
relay lever 31 and the key operation transmission link 32 are
arranged so as to rotate about different rotation axes from
each other. In addition, the first fan-shaped protruding por-
tions 31A including the first movable contact portions 31T for
transmitting the force to the key operation transmission link
32 and the relay lever 31, and the second fan-shaped protrud-
ing portions 32C including the second movable contact por-
tions 32T for transmitting the force to the key operation
transmission link 32 and the relay lever 31 are arranged
around the common rotation axis J1 that is common between
the key operation transmission link 32 and the relay lever 31,
and thus a rotation space for the first and second movable
contact portions 31T, 32T fits within a circular-shaped area
around the common rotation axis J1. Also in this respect, it is
possible to reduce the size of the door locking device 10.
Further, according to the door locking device 10 of this
embodiment, in order to transmit the force of the key opera-
tion from the key operation transmission link 32 to the relay
lever 31, the pair of first movable contact portions 31T, 31T
and the pair of second movable contact portions 32T, 32T are
in surface-contact with each other, and therefore a load
applied to the first and second movable contact portions 31T,
32T is reduced and durability improves compared to a device
at which only a single first movable contact portion 31T and
a single second movable contact portion 32T are in surface-
contact with each other, and compared to a device at which the
first and second movable contact portions 31T, 32T are in
point-contact or in line-contact with each other.

Second Embodiment

A doorlocking device 10W of this embodiment is shown in
FIG. 13 to FIG. 15. In the first embodiment, the relay lever 31
corresponding to “the lock switch member” related to this
invention is connected relative to the active lever 25 by means
of'the lever connecting member 30, however, according to the
door locking device 10W of this embodiment, as shown in
FIG. 13, a pin 31P is provided at the distal end of the lever
main portion 31F of a relay lever 31W corresponding to “the
lock switch member” related to this invention, and it is con-
figured that the pin 31P engages with a long hole 25P pro-
vided at a connecting arm 25R extending from the active lever
25 towards the relay lever 31 W. The long hole 25P extends in
a direction that is orthogonal to a rotation center of the active
lever 25, and one end portion of the long hole 25P opens
toward a distal end of the connecting arm 25R. Other con-
figurations are same as those of the first embodiment, and
therefore identical numerical designations are given to por-
tions that are identical to the first embodiment, and duplicate
descriptions are omitted.

According also to the door locking device 10W of this
embodiment, the same effects to those of the door locking
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device 10 of the first embodiment are obtained. In addition,
the door locking device 10 of the first embodiment is so
configured that in a case where the key operation transmission
link 32 rotates in the clockwise direction, the active lever 25
also rotates in the clockwise direction, and in a case where the
key operation transmission link 32 rotates in the counter-
clockwise direction, the active lever 25 also rotates in the
counter-clockwise direction, however, according to the door
locking device 10W of this embodiment, in a case where the
key operation transmission link 32 rotates in the clockwise
direction, the active lever 25 rotates in the counter-clockwise
direction as indicated in a change from FIG. 14 to FIG. 15,
and in a case where the key operation transmission link 32
rotated in the counter-clockwise direction, the active lever 25
rotates in the clockwise direction as indicated in the change
from FIG. 15 to FIG. 14. Thus, by assembling the door lock-
ing device 10W of this embodiment on the door 101 instead of
assembling the door locking device 10 of the first embodi-
ment, the configuration may be changed so that, for example,
in a case where a connecting member, which connects the key
operation transmission link 32 and the key cylinder 102 (see
FIG. 2A) with each other, brings the door locking device 10 of
the first embodiment into the locked state by pulling, the door
locking device 10W of this embodiment is brought into the
unlocked state by pulling the connecting member which con-
nects the key operation transmission link 32 and the key
cylinder 102 with each other.

Third Embodiment

A door locking device 10V of this embodiment is shown in
FIG. 16 to FIG. 23. Only a configuration of the door locking
device 10V, which differs from the configuration of the door
locking device 10 of the first embodiment, will be described
hereunder.

According to the configuration of the door locking device
10 of the first embodiment, as shown in FIG. 4A and FIG. 4B,
the open link 19 rotates about the rotation axis that is parallel
to the rotation axes of the latch 13 and of the ratchet 14, and
the operation arm 25C of the active lever 25 is in contact with
the lock-release piece 19B of the open link 19, however,
according to the configuration of the door locking device 10V
of this embodiment, as shown in FIG. 16, an open link 19V
rotates about a rotation axis that is substantially parallel to a
rotation axis of an active lever 25V, and the active lever 25V
is connected via a lock link 35 to the open link 19V.

Specifically, by bending a front end portion of an outside
open lever 17V of this embodiment at right angles in the axial
direction of the outside open lever rotation axis body 17J, a
front end bent piece 17F is formed at the outside open lever
17V, and an engagement protruding piece 17K is protrudingly
formed at the front end bent piece 17F so as to protrude in a
direction away from the outside open lever rotation axis body
17J. On the other hand, an engagement hole 19K including an
identical configuration to that of the engagement hole 17B
(see F1G. 4A) provided at the outside open lever 17 of the first
embodiment is formed at a lower end portion of the open link
19V, the engagement protruding piece 17K of the outside
open lever 17 is inserted through the engagement hole 19K,
and thus the open link 19V is configured to rotate about the
rotation axis that is substantially parallel to the rotation axis of
the active lever 25V.

The open link 19V is provided with a link main portion 191,
extending upwardly from the engagement protruding piece
17K and is provided with a connection piece 19P projecting
from the link main portion 19L laterally towards the left side
in FIG. 16. In addition, a long hole 19R extending substan-
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tially parallelly to the link main portion 19L is formed at the
connection piece 19P. Then, the open link 19V moves
between the unlock position (see FIG. 16 and FIG. 17) at
which the link main portion 191, extends vertically above the
engagement protruding piece 17K and the lock position (see
FIG. 18 and FIG. 19) at which the link main portion 19L is
inclined from the unlock position toward the left side in FIG.
16 and in FIG. 17.

As shown in FIG. 16, the lock link 35 rotates about a lock
link rotation axis body 35J] provided obliquely below the
active lever 25V, and is provided with a first engagement arm
35A extending from the lock link rotation axis body 35]
obliquely downwardly towards the open link 19V and a sec-
ond engagement arm 35B extending obliquely upwardly
from the lock link rotation axis body 35] towards the active
lever 25V. Then, a second engagement pin 35C provided at a
distal end of the second engagement arm 35B engages with a
long hole 257 formed at the active lever 25V, whereas a first
engagement pin 35P provided at a distal end of the first
engagement arm 35A engages with the long hole 19R of the
open link 19V. In addition, the long hole 257 extends along a
line that is orthogonal to a rotation center of the active lever
25V. Thus, the active lever 25V, the lock link 35 and the open
link 19V rotate in cooperation with one another. In a case
where the active lever 25V is positioned at the lock position,
also the open link 19V is positioned at the lock position, and
in a case where the active lever 25V is positioned at the unlock
position, also the open link 19V is positioned at the unlock
position.

A lift lever 16V of this embodiment is provided with a
distal end contact portion 16B in a manner that the distal end
contact portion 16B is positioned directly above the link main
portion 191 of the open link 19V at the unlock position. In
addition, a cancel link 36 is rotatably supported by the lock
link rotation axis body 35J together with the lock link 35. The
cancel link 36 is, as shown in FIG. 18, provided with a driven
lever 36B extending from the lock link rotation axis body 35J
to a position above the distal end contact portion 16B of the
lift lever 16V, and a push lever 36 A extending from the lock
link rotation axis body 35]J to a left side position relative to the
link main portion 19L of the open link 19V.

Then, when the dooris closed in a state where the open link
19V is positioned at the lock position, in the closing process
of the door, the driven lever 36B of the cancel link 36 is
pushed up by the lift lever 16V rotating together with the
ratchet 14 (see FIG. 3B), the cancel link 36 rotates, and the
open link 19V is pushed by the push lever 36A and thus
moves to the unlock position. That is, similarly to the door
locking device 10 of the first embodiment, also the door
locking device 10V of this embodiment is provided with the
cancellation function.

The active lever 25V of this embodiment is provided with
a positioning connecting arm 25H projecting obliquely
upwardly, and the positioning support column 25G is protrud-
ingly formed at a reverse surface of the positioning connect-
ing arm 25R as shown in FIG. 21. Then, the positioning
support column 25G engages with the special-shaped spring
27 (see FIG. 7) described in the first embodiment, and the
active lever 25V is configured to be kept at the lock position
and the unlock position.

As shown in FIG. 22, the door locking device 10V of this
embodiment is can be divided into the latch unit 10A includ-
ing the latch 13, the ratchet 14 and the lift lever 16V (see FIG.
16) which are rotatably supported at the latch unit 10A, and a
main body unit 10B including others than the latch 13 and the
like, that is, including the active lever 25V, the inside open
lever 20 and the like which are rotatably supported at the main
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body unit 10B. Specifically, a lateral wall portion 11U of the
support body 11 is divided from a body main portion 11H of
the support body 11, and the lateral wall portion 11U includes
the base wall 11C (see FIG. 3A) rotatably supporting the latch
13 and the like. In addition, at the body main portion 11H, a
main body rear surface protruding wall 11M protrudes from a
rear surface of a main wall 11L supporting the rotation axes of
the worm wheel 24, the inside open lever 20, the lock link 35
and the like, and a fitting wall 11J protrudes from an outer
edge portion of the main body rear surface protruding wall
11M towards the lateral wall portion 11U.

In addition, a support portion 11G protrudes from an edge
portion at a front side of the main body rear surface protruding
wall 11M, and a support ring 11N formed in a cylindrical
shape is formed at the support portion 11G. Then, one end of
a rotation cylinder axis 25Y, which is formed in a cylindrical
shape and is provided at the active lever 25V, is inserted inside
the support ring 11N and is rotatably supported thereat.

In addition, a letter-U-groove 11K is formed at a portion of
the fitting wall 11J, the portion which intersects with a central
axis of the support ring 11N in a case where the central axis is
extended. Then, as shown in FIG. 21, in a state where the
lateral wall portion 11U and the body main portion 11H are
separated from each other, a distal end portion of the torque
transmission shaft 32 A of the key operation transmission link
32V is inserted in the support ring 11N, and a rear end portion
of' the torque transmission shaft 32 A is received by the letter-
U-groove 11K from a lateral side and is rotatably supported
thereat. In this state, as shown in FIG. 20, the latch unit 10A
is fitted in an inside of the fitting wall 11J, and is fixed at the
body main portion 11H by means of a screw that is not shown
in the drawing. As shown in FIG. 23, a flange 32R formed in
a semicircular configuration projects from a portion of the
torque transmission shaft 32A of the key operation transmis-
sion link 32V, the portion which is closer to a rear end of the
torque transmission shaft 32A, towards the latch unit 10A.
The flange 32R is interposed between holding walls 11P, 11P
(see FIG. 21), which are provided at the lateral wall portion
11U, from front and rear directions, and thereby the key
operation transmission link 32V is supported so as not to
move forward or backward in an axial direction.

In this embodiment, the above-described active lever 25V
corresponds to “the lock switch member” related to this
invention, and the key operation transmission link 32V is
connected to the active lever 25V. For the connection thereof,
as shown in FIG. 23, the rotation cylinder axis 25Y of the
active lever 25V is provided with the center hole 31C, the
circular-shaped recessed portion 31B and the first fan-shaped
protruding portions 31A, 31A, in a similar manner to the disc
portion 31E of the relay lever 31 of the first embodiment.
Then, as shown at the left bottom in FIG. 16, the distal end
shaft 32F of the key operation transmission link 32V is in a
state of being inserted in the center hole 31C of the active
lever 25V, and the first fan-shaped protruding portions 31A
and the second fan-shaped protruding portions 32C are in a
state of being arranged alternately with each other around the
distal end shaft 32F. At the left bottom in each of FIG. 16 to
FIG. 19, a positional relationship of the first fan-shaped pro-
truding portions 31A and the second fan-shaped protruding
portions 32C with each other, which corresponds to the state
of'the door locking device 10V indicated in each drawing, is
enlarged and shown.

With the above-described configuration, in a similar man-
ner to the door locking device 10 of the first embodiment, the
door locking device 10V of this embodiment is also be able to
transmit the force of the key operation, which is operated
relative to the key cylinder, from the key operation transmis-
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sion link 32V serving as “the key operation transmission
member” to the active lever 25V serving as “the lock switch
member”. Then, because the active lever 25V and the key
operation transmission link 32V rotate about a common rota-
tion axis J2 (see FIG. 21), the door locking device 10V can be
reduced in size in a similar manner to the door locking device
10 of the first embodiment.

Other Embodiment

This invention is not limited to the above-explained
embodiments, and this invention may be modified variously
within a scope without departing from a summary and may be
implemented.

EXPLANATION OF REFERENCE NUMERALS

10, 10V, 10W door locking device

10A latch unit

19, 19V open link

22 motor (electric drive source)

25 active lever

25P long hole

25V active lever (lock switch member)

30 lever connecting member

31, 31W relay lever (lock switch member)

31A first fan-shaped protruding portion

31T first movable contact portion

31P pin

32, 32V key operation transmission link (key operation trans-
mission member)

32C second fan-shaped protruding portion

32T second movable contact portion

100 vehicle

101 door

102 key cylinder

106 lock operation portion

J1, J2 rotation axis

SP rotation clearance

W2 wire (wire-shaped member)

The invention claimed is:

1. A door locking device, comprising:

a lock switch member adapted to be built in a door of a
vehicle, and adapted to rotate between a lock position
locking the door and an unlock position unlocking the
door when receiving a force from a lock operation por-
tion provided at a vehicle interior side of the door or from
an electric drive source built in the door; a key operation
transmission member provided to be rotatable about a
common rotation axis which is shared with the lock
switch member, the key operation transmission member
adapted to rotate between a key lock position and a key
unlock position when receiving a key operation force
relative to a key cylinder provided at the door;

a pair of first fan-shaped protruding portions rotating inte-
grally with a first member corresponding to one of the
lock switch member and the key operation transmission
member, and provided at two positions which are away
from each other by 180 degrees around the common
rotation axis thereof;

a pair of second fan-shaped protruding portions rotating
integrally with a second member corresponding to the
other one of the lock switch member and the key opera-
tion transmission member, the pair of second fan-shaped
protruding portions being provided at two positions
which are away from each other by 180 degrees around
the common rotation axis thereof and arranged alter-
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nately with the first fan-shaped protruding portions
around the common rotation axis thereof, the second
fan-shaped protruding portions transmitting the key
operation force between the second fan-shaped protrud-
ing portions and the first fan-shaped protruding portions
in a case where the key operation transmission member
is rotated to the key lock position, so that the lock switch
member is rotated to the lock position in a cooperating
manner, the second fan-shaped protruding portions
transmitting the key operation force between the second
fan-shaped protruding portions and the first fan-shaped
protruding portions in a case where the key operation
transmission member is rotated to the key unlock posi-
tion, so that the lock switch member is rotated to the
unlock position in the cooperating manner;

a rotation clearance provided between the first fan-shaped
protruding portions and the second fan-shaped protrud-
ing portions around the common rotation axis, the rota-
tion clearance causing only one of the first fan-shaped
protruding portions and the second fan-shaped protrud-
ing portions to rotate together with the lock switch mem-
ber, and restricting the key operation transmission mem-
ber from rotating in the cooperating manner in a case
where the lock switch member is rotated to the lock
position and to the unlock position in a state where the
key operation transmission member is positioned at a
neutral position which is positioned intermediately
between the key lock position and the key unlock posi-
tion;

atorque transmission shaft provided at the second member
and extending in an axial direction of the common rota-
tion axis, the torque transmission shaft including the pair
of second fan-shaped protruding portions at a distal end
surface and including a circular-shaped outer circumfer-
ential surface which is flush with an outer circumferen-
tial surface of the pair of second fan-shaped protruding
portions;

a circular-shaped recessed portion formed to be recessed at
the first member, the circular-shaped recessed portion
including a circular-shaped inner circumferential sur-
face, the pair of first fan-shaped protruding portions
protruding from part of the circular-shaped inner cir-
cumferential surface, the circular-shaped recessed por-
tion receiving the pair of second fan-shaped protruding
portions;

a center hole formed at a center of an inner-most wall of the
circular-shaped recessed portion so as to pass there-
through;

a distal end shaft protruding from a center of the distal end
surface of the torque transmission shaft farther than the
pair of second fan-shaped protruding portions and pass-
ing through the center hole;

a lock protrusion protruding laterally from a distal end
portion of the distal end shaft, being locked at an outer
side opening edge of the center hole and restricting the
distal end shaft from coming off the center hole;

a support cylinder rotatably supporting an intermediate
portion of the torque transmission shaft in an axial direc-
tion thereof; and

a large diameter portion at which a diameter of a base end
portion of the torque transmission shaft is, increased in a
stepped configuration, the large diameter portion facing
the first member with interposing the support cylinder
between the large diameter portion and the first member
in the axial direction of the common rotation axis.
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2. The door locking device according to claim 1, compris-

ing:

a stopper at which a part, which is around the common
rotation axis, of the support cylinder protrudes toward
the large diameter portion; and

a stopper contact protruding portion formed by protruding
apart, which is around the common rotation axis, of the
large diameter portion toward the support cylinder in a
manner that the part protrudes at a position which differs
from the stopper, the stopper contact protruding portion
being in contact with the stopper in a case where the
torque transmission shaft is beyond a normal range of
rotation.

3. The door locking device according to claim 1, further

comprising:

a latch unit adapted to be able to keep the door in a state
where the door is closed relative to the vehicle;

an open link adapted to transfer to anunlock position where
an engagement relative to the latch unit is possible and to
a lock position where the engagement relative to the
latch unit is impossible, the open link adapted to lock the
door at the lock position, and on the other hand, to
unlock the door at the unlock position;

an active lever defining the lock position and the unlock
position of the open link;

arelay lever rotating about a rotation axis which is different
from the active lever and serving as the lock switch
member; and

alever connecting member connecting the active lever and
the relay lever to each other so that the active lever and
the relay lever are movable in a cooperating manner with
each other.

4. The door locking device according to claim 1, further

comprising:

a latch unit adapted to be able to keep the door in a state
where the door is closed relative to the vehicle;

an open link adapted to transfer to anunlock position where
an engagement relative to the latch unit is possible and to
a lock position where the engagement relative to the
latch unit is impossible, the open link adapted to lock the
door at the lock position, and on the other hand, to
unlock the door at the unlock position;

an active lever defining the lock position and the unlock
position of the open link;

arelay lever rotating about a rotation axis which is different
from the active lever and serving as the lock switch
member;

along hole provided at one of the active lever and the relay
lever; and

a pin provided at the other one of the active lever and the
relay lever, the pin engaging with the long hole and
enabling the active lever and the relay lever to move in
the cooperating manner with each other.

5. The door locking device according to claim 4, further

comprising:

the active lever adapted in a manner that a wire-shaped
member operating integrally with the lock operation
portion is connected to the active lever, the active lever
rotating when receiving an operation force relative to the
lock operation portion, rotating when receiving a power
from a motor serving as the electric drive source, and
moving between a lock position locking the door and an
unlock position unlocking the door.

6. A door locking device, comprising:

a lock switch member adapted to be built in a door of a
vehicle, and adapted to rotate between a lock position
locking the door and an unlock position unlocking the
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door when receiving a force from a lock operation por-
tion provided at a vehicle interior side of the door or from
an electric drive source built in the door;

a key operation transmission member adapted to rotate
between a key lock position and a key unlock position
when receiving a key operation force relative to a key
cylinder provided at the door, the key operation trans-
mission member transmitting the key operation force to
the lock switch member so that, in a case where the key
operation transmission member rotates to the key lock
position, the lock switch member is rotated to the lock
position in a cooperating manner, whereas, in a case
where the key operation transmission member rotates to
the key unlock position, the lock switch member is
rotated to the unlock position in the cooperating manner,
the key operation transmission member arranged to
rotate about a common rotation axis which is shared
with the lock switch member;

a pair of first fan-shaped protruding portions rotating inte-
grally with a first member corresponding to one of the
lock switch member and the key operation transmission
member, and provided at two positions which are away
from each other by 180 degrees around the common
rotation axis thereof; and

a pair of second fan-shaped protruding portions rotating
integrally with a second member corresponding to the
other one of the lock switch member and the key opera-
tion transmission member, the pair of second fan-shaped
protruding portions being provided at two positions
which are away from each other by 180 degrees around
the common rotation axis thereof and arranged alter-
nately with the first fan-shaped protruding portions
around the common rotation axis in a manner that a
predetermined rotation clearance is interposed relative
to the first fan-shaped protruding portions, the pair of
second fan-shaped protruding portions transmitting the
key operation force between the second fan-shaped pro-
truding portions and the first fan-shaped protruding por-
tions in a case where the key operation transmission
member is rotated to the key lock position, so that the
lock switch member is rotated to the lock position in a
cooperating manner, the pair of second fan-shaped pro-
truding portions transmitting the key operation force
between the second fan-shaped protruding portions and
the first fan-shaped protruding portions in a case where
the key operation transmission member is rotated to the
key unlock position, so that the lock switch member is
rotated to the unlock position in the cooperating manner,
wherein

the first fan-shaped protruding portions rotate relative to
the second fan-shaped protruding portions in a range of
the rotation clearance between the first fan-shaped pro-
truding portions and the second fan-shaped protruding
portions, and a transmission of a force from the lock
switch member to the key operation transmission mem-
ber is configured to be interrupted even in a case where
the lock switch member is rotated to any one of the lock
position and the unlock position in a state where the key
operation transmission member is positioned at a neutral
position which is positioned intermediately between the
key lock position and the key unlock position, whereas
the second fan-shaped protruding portions rotate rela-
tive to the first fan-shaped protruding portions beyond
the rotation clearance between the second fan-shaped
protruding portions and the first fan-shaped protruding
portions and thus the key operation force is configured to
be transmitted from the key operation transmission
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member to the lock switch member in a case where the
key operation transmission member is rotated from the
neutral position to the key lock position and to the key
unlock position, the door locking device further com-
prising:

atorque transmission shaft provided at the second member
and extending in an axial direction of the common rota-
tion axis, the torque transmission shaft including the pair
of'second fan-shaped protruding portions at a distal end
surface and including a circular-shaped outer circumfer-
ential surface which is flush with an outer circumferen-
tial surface of the pair of second fan-shaped protruding
portions;

acircular-shaped recessed portion formed to be recessed at
the first member, the circular-shaped recessed portion
including a circular-shaped inner circumferential sur-
face, the pair of first fan-shaped protruding portions
protruding from part of the circular-shaped inner cir-
cumferential surface, the circular-shaped recessed por-
tion receiving the pair of second fan-shaped protruding
portions;
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a center hole formed at a center of an inner-most wall of the
circular-shaped recessed portion so as to pass there-
through;

a distal end shaft protruding from a center of the distal end
surface of the torque transmission shaft farther than the
pair of second fan-shaped protruding portions and pass-
ing through the center hole;

a lock protrusion protruding laterally from a distal end
portion of the distal end shaft, being locked at an outer
side opening edge of the center hole and restricting the
distal end shaft from coming off the center hole;

a support cylinder rotatably supporting an intermediate
portion of the torque transmission shaft in an axial direc-
tion thereof; and

a large diameter portion at which a diameter of a base end
portion of the torque transmission shaft is increased in a
stepped configuration, the large diameter portion facing
the first member with interposing the support cylinder
between the large diameter portion and the first member
in the axial direction of the common rotation axis.
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